Cambodia has been growing rapidly over the past few years, but remains one of the poorest countries in East Asia. This paper analyzes rural poverty in Cambodia to identify the factors that explain its occurrence and persistence. The reduction of rural poverty in Cambodia requires (1) improvements in agricultural productivity and (2) the establishment of other income-earning opportunities for the rural population. Our econometric investigation of the 2004 Cambodian Socio-Economic Survey shows that the main causes of poverty differ between landowners and the landless, and between different regions. Increasing inputs to agriculture (e.g., fertilizers) is critical to increasing the welfare of landowning poor, and linkages with the rest of the economy are of vital importance to both landowners and the landless poor.
Introduction
Newly released poverty estimates for Cambodia show unexpectedly strong progress with a decline in poverty rates from about 47 percent of the population in 1994 and 1997 to about 35 percent in 2004 (World Bank 2006 . Yet, despite the progress made, 1 Cambodia remains one of the poorest countries in the region. Moreover, income growth and poverty reduction are unevenly distributed in Cambodia (see, e.g., Sok 2007 for a summary). Whereas urban areas have seen relatively large gains in the standard of living, progress in rural Cambodia is considerably more modest. Hence, Cambodian poverty is today a predominantly rural issue: about 90 percent of the poor are found in rural areas and the urban-rural income gap is increasing. In other words, understanding poverty in Cambodia requires an understanding of rural conditions. Such conditions vary substantially between regions (e.g., Mak 2001) , which presumably are the reason for the observed variation in rural poverty rates.
A host of features has been suggested as important in explaining poverty in Cambodia, ranging from geographical aspects to poor inputs in agriculture and poorly deªned land rights. Based on previous literature, our a priori hypothesis is that reduced rural poverty in Cambodia would have to rest on two pillars. First, improvements in agricultural productivity are necessary. Second, other income-earning opportunities for the rural population have to be expanded. The ªrst pillar includes factors such as land rights, irrigation, and access to fertilizers and modern seeds. It also includes access to health and education. The second pillar is concerned with linkages to a modern sector and with access to markets for agricultural products.
Any attempt to seriously reduce poverty needs to be based on a careful analysis of its determinants. For instance, poverty caused by poor infrastructure or no land titles needs a different plan of action than poverty caused by poor seeds or a lack of irrigation. As has been observed (Rigg 2006) , it is not self-evident that rural implies agriculture, or that agriculture-whether it is a question of "have" or "have nots"-is directly related to poverty. In the Cambodian case, it could also be mentioned that a large part of the decline in poverty so far can be explained as a peace effect, that is by an increase in economic activity that can be expected after the resumption of peace and stability (World Bank 2006) . Further progress is likely to require more focused policies, which is why careful analysis of the determinants of poverty is warranted.
straints are the most important ones across, for instance, geographical areas or farm size classes.
In this paper, we will evaluate the importance of different constraints for poverty by examining the rich data from the Cambodian Socio-Economic Survey, which encompasses 15,000 households in 900 villages. We will also look for the determinants of poverty in different regions and for different subsets of rural households.
Rural poverty eradication: A framework
As agriculture employs three-ªfths of the labor force and accounts for one-third of GDP, rural development will have to be at the heart of any strategy to move Cambodia into the ranks of the more afºuent. This is especially so because nine-tenths of the poor reside in rural areas. However, rural residents do not necessarily engage in agriculture for a living. Indeed, an important reason for people being poor appears to be that they are not engaged nearly enough in the activities of the primary sector.
Restricted access to land, or no access at all, are often seen as an important contribution to rural poverty (e.g., Sik 2000; Chan and Acharya 2002 ). An increased ability to produce a marketable surplus and to provide an income beyond mere subsistence would be an important contribution to poverty alleviation and, in the aggregate, to the general development effort.
Although many economists today argue that there is nothing, in principle, that sets countries at low levels of development aside from those that have been successful (Krugman 1995; Lazear 2000) , others point to a number of structural features that are likely to be a direct constraint on the ability to move to higher levels of income (Fine 2002; Kanbur 2002) . Early work in the latter vein includes Lewis (1954) , who posited that a nearly unlimited supply of unskilled labor would prevent an economy from getting off the ground. No matter the demand from the modern or urban sector, the effect on rural areas would be small because of the widespread underemployment.
The approach taken here is a modiªed Lewisian one, where we move away from the assumption of a closed economy. Furthermore, as demand for labor and land is geographically uneven (Acharya et al. 2003) we do not necessarily accept a spatially undifferentiated, unlimited supply of labor and the rather bleak prospects for productivity growth that Lewis assumed. It is clear, however, that agricultural incomes cannot be improved much unless labor can also be released into other activities with higher levels of productivity. This is especially so in Cambodia, where the ability of agriculture to absorb still more labor appears to be approaching its limit. Lundström and Ronnås (2006) have suggested that this role has already shifted to the informal non-agricultural sector, which is no better at holding up productivity levels, and hence incomes, than is agriculture.
As mentioned previously, rural incomes are dependent on output in production (agriculture) and on linkages with other sectors of the economy. These linkages may take the form of access to markets for agricultural produce or access to other (nonagricultural) sources of income. Figure 1 outlines the main arguments.
Thus, linkages will affect investment in agricultural production both through markets for agricultural products and through remittances that are used for investment.
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Markets are important because they provide opportunities for a departure from subsistence farming to a more cash crop-oriented one; and such a move, if successful, will generate income. Investment can take the form of irrigation (e.g., water pumps) or other infrastructure, or the use of high yield seeds and fertilizers. Linkages will also have a direct effect on consumption through remittances. Dahlberg 2005) suggest that remittances are available to relatively few households (sums remitted being small and often used for daily consumption needs rather than investments). The Moving Out of Poverty study by CDRI (Fitzgerald et al. 2007; So, Lim, and Nou 2007 ) noted a substantial increase in money remitted over time, but that variation across the nine villages covered by the survey was very large. Previous studies offer some support of the importance of linkages in explaining poverty. A comparison of households in both rural and urban Cambodia ªnds that poor households tend to have relatively less access to all-weather roads and markets (World Bank 2007) . Although this is not particularly surprising in view of the fact that it is but a small proportion of the poor who reside in urban areas, the chances that the rural poor are disadvantaged is also relative to the rural nonpoor in this respect. Furthermore, the rural poor tend to have little access to water pumps and irrigation.
Incomes and poverty in Cambodia
Income and poverty can be measured in different ways. It involves basic choices between income and consumption-based indicators of well-being. Income, together with assets, measures the potential claims of a person or household, whereas consumption captures realized living standards. One reason for preferring consumption to income as an indicator of living standards is variability (Ravallion 1994) . In a mostly agricultural economy, people receive income only infrequently, and the amounts differ across seasons. Households often have consumption-smoothing opportunities through savings and community-based risk sharing. This is conªrmed by empirical evidence suggesting that households in low-income agricultural societies manage to smooth consumption in spite of highly volatile income receipts (Deaton 1997 ). Thus, current consumption is likely to be a better indicator of present well-being than current income; and consumption may be a better indicator of longer-term welfare, because it reveals information about incomes at other points in time.
We rely on a national poverty line based on nutritional requirements developed by the World Bank (World Bank 2006) . The simplicity of a poverty line facilitates the focus on the poor, but it is a crude device. In particular, the binary character of the measure is problematic because poverty involves multiple dimensions of deprivation, including poor health, low human capital, and malnutrition. In principle, each of these deserves separate attention.
The Cambodian Social Economic Survey (CSES) of 1994 revealed that roughly 39 percent of the population was below the poverty line. Due to security reasons, the survey could not cover the whole country and a considerable portion of the presumably poorer parts of Cambodia had to be left out (Knowles 2005) , suggesting that the true poverty ªgure was higher. In 1997, another similar survey was conducted, including more provinces but with the drawback of recording consumption in one month only. This survey suggested that the poverty rate had been roughly stable between 1994 and 1997. for the sharp fall in urban poverty is that economic growth in Cambodia has been generated primarily by the garment and tourism industries, which are concentrated in a few urban places.
Hence, poverty is predominantly a rural phenomenon and the CSES suggested that 91 percent of all poor are living in rural areas. With a large majority of the population engaged in agriculture, it is obvious that access to land is also a crucial determinant of welfare in Cambodia. Many rural households suffer from landlessness or near landlessness, however, or lack formal property rights to the land they live on.
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A discussion of landlessness needs to be qualiªed as voluntary landlessness in a natural outcome of any successful development process. Households that leave the agricultural sector commonly sell off their land holdings. Involuntary landlessness among households that remain in the rural economy, on the other hand, is an outcome of weak ownership protection and vulnerability. Where rural households are deprived of their land through distress sales or an outright land grab, increased poverty can be expected. There are clear indicators that involuntary landlessness has been on the rise in Cambodia, but a lack of data makes it difªcult to pinpoint the precise causes of the increase in landlessness (World Bank 2006). Demographics clearly play an important role. With a population that has grown from around 8 million in the late 1980s to 14 million in 2007, it is obvious that land has become an increasingly scarce resource. Younger families are often in a weak position in the land market; there is little unused land, land prices are high, and the parents' land is often too small to offer a reasonable livelihood for all their children.
Another issue is the lack of savings and access to credits among poor households. Vulnerable households are subject to shocks; crop failures, illness among household members, and livestock mortality are major threats causing unexpected economic stress. Because most poor rural families have limited access to credits, repeated shocks may eventually result in distress sales of land and landlessness.
A further cause behind landlessness is weak legal protection for land ownership. Few poor rural households have completed the registration procedures that are necessary to secure their property rights, and they are therefore vulnerable to land grabs. In addition, there is a large proportion of households that can be characterized as nearly landless, with 0.5 hectares of land or less; in some provinces, this group accounts for one-fourth of the rural population (see, e.g., Chan and Acharya 2002). Table 2 reports that poverty differs substantially across regions and provinces. The large variation in rural poverty makes it possible to examine its determinants by re- lating it to variation in other factors. Table 3 reveals that poor households are disadvantaged compared to the nonpoor in a number of respects. As previously noted, a common observation is that poverty is partly explained by a lack of integration with the rest of the economy. Thus, although the share of households receiving remittances does not differ much-and receiving households are in a distinct minority, no matter the socioeconomic status of the recipient-the amount of money received differs quite markedly. Similarly, the poor are disadvantaged with respect to access to markets, at least as gauged in the form of physical distance to the nearest regular market place. In particular, the access to markets appears to be consistent with the importance of being able to integrate into the economy.
It should be emphasized that with the exception of distance to market and receipt of remittances from abroad, differences between rich and poor households are not very pronounced-and even when they are of some magnitude, the pattern across regions is not entirely clear. On the coast and the plateau, foreign remittances, for instance, beneªt poor recipients more than the nonpoor on average, both in absolute and presumably therefore also in relative terms. The same applies to distance, at least in the coastal zone, where the poor enjoy a shorter distance to the market than do the relatively rich. However, there is one indicator that would seem, superªcially at least, to beneªt the poor irrespective of where they live: distance to an all-weather road.
There are a number of possible explanations for the observed deviations from the overall pattern. First, it should be noted that those regions that deviate from the predominant pattern are those at the extremes: the coast is better off than any other region save the capital, and the plateau and mountains are far worse off than the others are. This alone may skew patterns. Furthermore, rural households living on the coast may have better access to non-agricultural work, including in cities and abroad. If so, this would show up on a more disaggregated level of analysis: provinces with the same favorable location characteristics would display patterns similar to those on the coast.
There are, however, a few other potential explanations. One is the access to major urban areas, which may allow for easier access to urban employment or urban informal sector activities (So and Kem 2005). There are indications that urban income opportunities are an attractive alternative only when agriculture is not a viable option, however. Another possible explanation is the increase in land speculation and land grabbing that may follow improved road access. Road development may thus deprive vulnerable households of their land and limit the positive impact of improved linkages. of land. Regional differences are rather pronounced, however, and it is difªcult to draw any ªrm conclusions based on these descriptive statistics.
More informative, then, are the data on crop diversiªcation, providing a ªrst cut at the extent to which farmers specialize. 5 It also provides clues as to the extent households are engaged in subsistence agriculture, which normally is taken to imply a high reliance on rice production. Although crop diversiªcation is not very prominent, the difference between the poor and nonpoor is striking and consistent throughout the regions. One reason for this state of affairs, as the two ªnal columns of Table 4 suggest, might be that the nonpoor also apply higher levels of fertilizers and have better access to irrigation, suggesting in turn that higher (and more reliable) yields are within range for the nonpoor. Again, differences are not dramatic, but they are consistent across the sample and clearly indicate that a lack of inputs (here: fertilizers) could be an important correlate, and perhaps the cause of rural poverty (this is also consistent with recent case study data, e.g., Chea 2006) . To ªnd out if it is, and whether physical access might be important to the well-being of rural inhabitants, we now turn to the econometric analysis.
Econometric estimations and results

Data
Our empirical analysis is based on the rich household information from the CSES 2004, which is a sample of 15,000 households drawn from 900 villages. The data include detailed information at the individual, household, and village level. In addition to household consumption of various goods, it includes a wide range of social indicators, the daily time use of all household members, sources of household income, data on land use, and access to social services and infrastructure (Knowles 2005, 2) .
Empirical analysis
The analysis is based on a modiªed agricultural production model. In principle, the model allows us to capture the determinants of consumption in an agricultural household. The production factors included on the right side of the model captures 84 Asian Economic Papers
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5 At this point it is in order to note two things. First, crop diversiªcation may result from a desire to diversify income or to minimize risk. Typically, one would expect richer households to opt for diversiªcation for the former reason, whereas poor households would be more likely to embark on a diversiªcation strategy to offset food shortages. The Moving Out of Poverty study by CDRI (Fitzgerald et al. 2007 ) offers some support for this conjecture. Second, in agrarian households income diversiªcation may result from other means than crop diversiªcation, such as locally available off-farm jobs or through migration (on the latter of which, in addition to Fitzgerald et al. 2007 , also see So, Lim, and Nou 2007) .
the contribution to consumption capability of assets and characteristics of the household. This formulation is attractive because it has a relatively straightforward functional form while being consistent with established models for household welfare presented by, for example, Glewwe (1991) . Our econometric analysis starts out from the following expression
where C is per capita consumption in household i, X is a vector of variables for linkages with the rest of the economy, Y is variables capturing inputs into agricultural production, Z is control variables, and u is a normally distributed error term. We will estimate equation (1) using ordinary least square (OLS) with log-transformed continual variables. Table 5 shows our three different categories of variables. Linkages will be captured by remittances, distances to the nearest all-weather road and economic (commercial) center, household businesses, and household members working abroad. These variables capture the access to other parts of the economy for rural households. Welldeveloped linkages are expected to have a positive impact on consumption, our welfare measure. We include a number of inputs into agriculture: land in general and improved land; land rights; irrigation and fertilizers; livestock; and mechanization. We also include a dummy variable for land conºicts, the presence of which are expected to have a negative impact on agricultural investments and thereby on consumption.
To control for other factors that affect rural welfare, we include a number of control variables common to the literature on rural poverty. These variables are both household and village characteristics.
As previously argued, we believe that linkages with other sectors of the economy can increase welfare both through a direct effect on current consumption and through a higher investment in agricultural production leading to higher and more reliable future yields. One method to evaluate the relative importance of the direct and indirect effect is to start with estimations where only the linkage and control variables are included and continue with estimations with the additional inclusion of input variables. Finally, determinants to poverty are likely to differ between landowners and the landless population. In particular, inputs to agriculture are not relevant in an analysis of the latter group. We therefore make a distinction between the two groups in our econometric analysis.
Results
We start in Table 6 to estimate consumption per capita in Cambodian households. The ªrst estimation examines the effect of linkages on consumption and the second estimation examines the effect of inputs in agriculture. Estimation 3 includes both linkages and inputs and estimation 4 is the full model including additional variables that might affect consumption. Using different sets of variables in the estimations gives us a sense of how robust the results are.
Focusing primarily on the full model, it is seen that domestic remittances and household businesses are the linkage variables that affect consumption. Remittances are statistically signiªcant at a 1 percent level in all estimations and the coefªcient suggests that households with remittances have about 5 (full model) to 10 percent (estimations 1 and 3) higher consumption. Household business is also highly statistically signiªcant and the coefªcient suggests that it increases consumption by about 20 percent. The other two linkage variables are not seen to have a statistically signiªcant effect on consumption in all estimations.
Turning our attention to the input variables, we see that a number of them have a positive and statistically signiªcant effect on consumption. The share of titled land, improved land, livestock, and fertilizers has a consistent statistically signiªcant ef-fect on consumption. It is seen in the full model that a 1 percent increase in the share of titled land increases consumption by 7 percent, that households with improved land have 11 percent higher consumption, that a 1 percent increase in the amount of livestock increases consumption by 2 percent, and that the use of fertilizers increases consumption by 13 percent. Finally, the result for household characteristics is broadly in line with what is typically found in similar studies on other countries: There are negative welfare effects for large households with high dependency ratios and for those with female household heads (e.g., Deaton and Paxson 1998; Ellis and Bahiigwa 2003; Woolard and Klasen 2005) . Moreover, education improves household consumption. However, literacy has no signiªcant effect, but it could be that 87 Asian Economic Papers Poverty in Rural Cambodia any such effect is captured by the education variable. Of the village characteristics, it is only access to electricity that has a signiªcantly positive effect on consumption.
The effect of inputs in agriculture is only relevant for those rural households that are engaged in agriculture. We therefore divide our sample between households with and without land in Tables 7 and 8 , respectively. The results for landowners in Table 7 are rather similar to those of the full sample. The same inputs to agriculture have a positive effect on consumption, with one exception: the coefªcient for livestock is not statistically signiªcant in all estimations in Table 7 . Again there is a negative effect of increased household size, a high dependence ratio, and of female head of household. Higher education and access to electricity are associated with higher consumption welfare.
Perhaps the most important difference between the estimations on landowners (Table 7) and full sample of households (Table 6) is that there is no positive effect of remittances in the former sample (full model). In the estimations on the landless in Table 8, the effect of remittances is positive and statistically signiªcant: remittances increase landless households' consumption by 13 percent. Hence, one tentative conclusion is that linkages are of most importance for the landless by offering alternative income-earning opportunities and that the effect of linkages in agricultural investments might be relatively minor.
To sum up the results so far, it has been seen that both some linkages and some input variables have a positive effect on household incomes. The results seem to suggest that the latter group of variables is perhaps relatively more important. We previously discussed the possibility that linkages might have a direct as well as an indirect effect on incomes. For this reason, the outcome of the analysis is not clear, but there is some room to speculate on the respective effects from the obtained results. In statistical estimations on landowning households, remittances, household business, and distance to all-weather markets are the three linkage variables that show some evidence of a positive effect on consumption. If the effect from these factors were primarily indirect (i.e., working through increased possibilities and incentives to invest in agriculture) we would expect the statistical signiªcance to disappear when we control for inputs to agriculture. This does not happen; the same linkage variables are statistically signiªcant when controlling for inputs. What we do ªnd is that the effect of distance to all-weather roads and remittances turns insigniªcant when we control for household and village characteristics. One possible explanation is the positive correlation between remittances and education. Moreover, the effect of access to all-weather roads might be closely related to access to electricity; both might capture an aspect of integration with the surrounding economy.
As previously discussed, household incomes and poverty differ between provinces. Moreover, conditions for agriculture are also very different between regions. It is therefore likely that determinants to poverty show a similar difference between regions, an issue that we examine in more detail in Table 9 . Indeed, the hypothesis appears to be correct: the determinants to poverty differ substantially between the four regions. Starting with linkages, owning a business is the only variable that is statistically signiªcant in all estimations. In Tonle Sap and the Mountain region, this is in fact the only linkage variable that has a statistically signiªcant impact on incomes.
Own business increases consumption with between 14 percent (Coastal region) and 24 percent (Mountain).
Continuing with inputs, it is seen that most variables are statistically signiªcant in some of the regions, but not in all of the regions. Large and irrigated land area, livestock, and fertilizers are positive for incomes in the Plains; large land area with land titles and fertilizers in the Coastal area; titled and improved land as well as mechanization and use of fertilizers in the Tonle Sap region; and livestock and improved land in the Mountain region.
The effects of control variables are more similar between the regions and largely in line with previous results. One result that might be worth mentioning is that there is no positive effect of access to electricity in the Mountain region, but instead a positive effect of access to health services.
Conclusion
Cambodia has made substantial progress in its economic development over the past decade, and poverty has been reduced on a signiªcant scale. However, economic growth started from a very low level of development and sustained attempts at poverty eradication set out from a situation where an overwhelming share of the population lived under very harsh conditions (e.g., EIC 2007). As a consequence, Cambodia remains a poor country. The most important changes during the past decade have been the growth in urban incomes and that poverty today is primarily a rural phenomenon. That brings rural poverty to the frontline of economic policy.
Our results show that causes of poverty vary within rural Cambodia. It differs between landowners and landless households, and it varies between households in different regions. In particular, we note important geographical differences in the constraints faced by rural households. In this study we have been able to add some detail at the regional level (in turn broadly congruent with Cambodia's major agroecological zones) and at the level of the provinces. Thus, while the determinants of poverty identiªed here are present throughout much of the country, their relative weight varies across geographical units.
The policy implication is as important as it is obvious: any successful poverty reduction program has to start by deciding which group in society is the main target for interventions. More speciªcally, and as expected, inputs to agriculture have a strong positive effect on rural incomes for landowners. Landowning households with large plots of titled, irrigated, and improved land have relatively high levels of consumption. However, not all of the linkages have a positive effect on income in all of the regions, but all of them have a positive effect in some parts of a region.
Linkages with the surrounding economy have less of an effect on consumption among landowners. Although remittances, own businesses, and distance to allweather roads are found to have a positive effect in some estimations. Moreover, our hypothesis of a positive effect of linkages on agricultural investments, and thereby on landowners' consumption, does not receive much support in our econometric analysis. However, there is some evidence of an effect of linkages on income through, for instance, increased schooling and through improved infrastructure.
Instead, the main effect of linkages on income is found among the rural landless population. Remittances and household businesses are alternative income-earning opportunities associated with a clearly positive effect on welfare. In this context, it should be noted that this result most likely captures at least two different types of situations. On one hand, landless poor in close proximity of resources or employment opportunities beneªt through the access to alternative sources of income, as is indeed illustrated by the Moving Out of Poverty study conducted by So and Kem (2005) . On the other hand, the landless also includes groups that were never land-owners or peasants to begin with. Teachers, civil servants, and traders can be expected to be at least somewhat better off than landed poor, the landless, or resourcepoor agricultural households.
There are at least three speciªc policy implications of these ªndings, and an additional observation with a potential bearing on policy can be made. First, nonagricultural employment or income opportunities are essential to the consumption levels of sizable segments of the rural population, including the landless and/or poor, and should therefore be encouraged. Second, education focusing on basic literacy and numeration is an essential ingredient to the ability to make use of such income-generating opportunities. The provision of this basic service should therefore be encouraged and supported. For now access to and costs of primary education is a concern (Bray and Seng 2005) , while over time higher levels of educational attainment should presumably be a goal. Third, to create opportunities, and to reap the beneªts of opportunities that already exist, linkages to the wider economy should be supported.
However, at this point we should also note that our results provide few clues as to whether the provision of physical access and transport infrastructure may in fact increase polarization. Previous work (e.g., So and Kem 2005) suggests that agricultural growth may create increased polarization not merely by increasing top incomes but also reducing access to land and common pool resources by the poor. Furthermore, anecdotal evidence suggests that improved access increases potential land values, a phenomenon that the rich and well-informed are thought to take advantage of-and then presumably at the expense of poor landowners who are made to part with their land at low prices (e.g., Guttal 2006) . This may well be the case, but no evidence to this effect has been detected in the course of our analysis. Conversely, we have not found any solid evidence that can be used to refute this presupposition.
